INTRODUCTION
We consider sound propagation in a two-dimensional hard-walled duct having a nonuniform cross section and carrying a uniform average mean flow. We assume the walls to have weak sinusoidal undulations.
We assume the motion to be inviscid and irrotational so that it can be described by a potential function. We make lengths, velocities, and time dimensionless by using the average width of the duct d, the undisturbed speed of sound c, and the characteristic time d/c as reference quantities.
In dimensionless quantities, the walls of the duct are located by y =e sin(k•x), lower wall, 
where 6 is a small dimensionless parameter characterizing the intensity of the sound. Substituting Eq. 6 into Eqs. 3-5 and equating the coefficients of 6 ø and 6 on both sides, we have: 
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